Synthesis of BiFeO3-BaFe12O19 solid solution is aimed to enhanced magnetic properties of the material which can improve the quality of multiferroic properties of material. As we know that BiFeO3 is a multiferroic material if it is in single phase but unfortunately it is difficult to produce BiFeO3 in single phase, which can cause a large current leakage arising from non stoichiometric. It used sol gel method to produce BiFeO3-BaFe12O19 solid solution with weight ratio of 1;1. To know magnetic properties, it was used permagraph test which is type of MPS magnet -Physic EP3 -Permagraph L . The sintering temperature was 750, 800 and 850 o C for 8, 10 and  12 
INTRODUCTION
Multiferroic materials is an attractive material due to their potential application in electronic device (i.e. information storage, packaging materials, sensors, ultimate memory devices etc) [1] . The material will give electric voltage response if given an external magnetic field or will give magnetic response if given an external electric field or will give a plasticity response if given an external magnetic or electric field. Bismuth ferrite (BiFeO3) is a potential multiferroic material with ferroelectric and ferromagnetic properties at room temperature if it is in single phase. Unfortunately it is difficult to produce BiFeO3 in single phase, which can cause a large current leakage arising from non stoichiometric. BiFe03 has high Curie (Tc~830 °C) and Neel temperatures (TN~367 0c), has G type antiferromagnetic spiral spin perovskite structure (space group R3c) with aperiod of 62 nm [2, 3] . [6] . BaFe12019 is a ferromagnetic material and also permanent magnetic material. It is known as hexagonal M-type barium ferrite, M from the magnetite stone crystal structure name and the crystal structure belongs to the cubic hexahedral structure.
The excellent properties of BaFe12019 among other are high frequency field, large saturation magnetization and high coercive force [7] . In this research, it is alloyed ceramics of BiFe03 and BaFe12019 together hoping to improve magnetic properties which could improve value of magnetoelectric coupling (related to higher quality of multiferroic materials). Increasing value of magnetic properties (magnetic energy) can also increase magnetoelectric coupling. So the problem solution to avoid large current leakage is to form ceramics of BiFeO3 -BaFe12O19 solid solution.
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METHOD
It was used sol-gel method to produce ceramic of BiFeO3-BaFe12O19 solid solutions. By using this method, it can produce nanoparticle powder (useful to have high quality of multiferroic material), minimal agglomeration, lower process temperatures and higher homogenity. The research used basic material which are chemical compound of Bi5O(OH)9(NO3)4, Fe(NO3)3.9H2O, C6H8O7, and aquabidestilate for stoichiometric calculation. The compounds are pro analysis Merck product with a purity of 99.99%. The stoichiometry was based on parameter varied of weight ratio of BiFeO3 : BaFe12O19 = 1 : 1. All basic materials were then dissolved using aquabidestilate. The solution was heated on a hot plate at 80-90 o C for 4-5 hours until the gel formed. During the heating process, it used magnetic stirrer for stirring it to be homogeneous. Stirring was continued manually when the solution was very thick. It was then produced gel finally. The gel was then heated in the furnace at 150 o C for 2 hours to remove the remaining moisture from the process before. Then the gel was heated again in the furnace at 450 o C for 24 hours (calcination process) to remove unexpected elements e.g. C, H, and N from the basic materials. The powder was then crushed to avoid agglomerated and to have fine powder finally. After having finer powder than before, it was then sintered at 750, 800, 850 o C fo 8,10 and 12 hours respectively. The aim of sinter processing is occurring crystallization of powder. After sintering the powder was cruched again finally. To know the characteristics of ceramic powder which has multiferroic properties, it was used permagraph test which is type of MPS magnet -Physic EP3 -Permagraph L. to know magnetic properties. For permagraph test, powder was pressed first into pellet in diameter of 100 mm and thickness of 50 mm. Data obtained from the test results were then processed to obtain the graphs for analysis. It was used particle size analyzer with Beckman Coulter DelsaTM Nano instrument to know particle size of powder produced the research.
RESULTS AND DISCUSSIONS
The results of permagraph test are in hysteresis curve shown in Figure. show that there is no regularity in increasing and decreasing of magnetic properties (remanent and coersivity) with increasing temperature and sintering time. But in this case it will calculated magnetic energy described the overall magnetic properties as shows in Table 1 . as follows :
Asian Journal of Applied Sciences (ISSN: 2321 -0893 ) Volume 07 -Issue 05, October 2019 Table 1 shows that there is an increase of magnetic energy with increasing of temperatures and sintering times. Value of magnetic energy is the result of multiplication of remanent and coersivity value. This phenomenon shows that longer and higher of sintering times and sintering temperatures can decrease residual moment from canted Fe 3+ spin structure which results in the disappearance of weak ferromagnetism [8] . Doping of BaFe12O19 in BiFeO3 -BaFe12O19 solid solution should result in variety of powder particle resulting in enhanced magnetic energy of the samples. Since the result of the smaller particle can increase in grain boundaries, and the increase in grain boundaries contributes to the increase in magnetic energy, so the increase in magnetic energy may imply that the particle size of the sample becomes smaller [9.10,11,12] as shown in Table 2 . Table 2 shows that powder with particle size less than 100 nm belongs to powder sintered at 800 and 850 o C for 8, 10 and 12 hours sintering. Higher and longer of sinter temperatures and sinter time can reduce particle size and the smallest particle size belongs to powder at sinter temperature of 850 o C for 12 hours sintering. There is a correlation between particle size and magnetic energy as discussed before (Table 2) due to presence of a large particle surface with increasing particle refinement, which can cause increasing interactions between magnetic atomic.
CONCLUSIONS
The conclusions of the research among others : 1. Sol-gel method with sinter temperatures of 800 and 850 o C for 8, 10 and 12 hours sintering produced powder in nanoparticle size (less than 100 nm). 2. There is no regularity in increasing and decreasing of remanent and coersivity properties with increasing sinter temperatures and time of sintering but there is a regularity in increasing magnetic energy with increasing sinter temperatures and time of sintering. 3. There is a correlation between particle size and magnetic energy that is an increasing mangetic energy with decreasing of particle size.
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